Static and dynamic flood models differ substantially in their complexity and their ability to represent environmental processes such as storm tide or riverine flooding. This study analysed spatial differences in flood extent between static (bathtub) and dynamic flood models (Delft3D) in estuarine environments with different morphology and hydrodynamics in order to investigate which approach is most suitable to map flooding due to storm surges and river discharge in estuarine environments. Time series of observed water levels and river discharge measurements were used to force model boundaries. Observational data, such as tidal gauge and water level logger measurements, satellite imagery and aerial photography, were used to validate modelling results. Flood extents were calculated including and excluding river discharge to quantify and investigate its effect on the mapping of flooding. Modelling results indicate that the mature estuarine system, which has largely infilled broad flood plains, requires a consideration of bottom friction and riverine discharge through dynamic modelling techniques, whereas static models may provide an alternative approach to map flooding at low cost and low computational expense in young lake-like estuarine systems that have not been infilled with sediments. Our results suggest that estuarine classifications based on geomorphological characteristics can potentially guide flood risk assessments in estuarine environments. 
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The Shoalhaven Estuary occurs at the mouth of the Shoalhaven River, which is one of while the southern part is drained by the much smaller Crookhaven River (Fig. 3) . The 
215
Wind data consisting of average wind speed, maximum gusts and average wind 216 direction for Port Kembla, which is just south of Wollongong (Fig. 2) obtained from OEH (http://data.environment.nsw.gov.au/dataset/nsw-landuseac11c).
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The areas flooded during the June 2016 ECL were determined by using Sentinel-1 which was downloaded using the USGS Earth Explorer Unfortunately, no discharge data was available for Broughton Creek and the Crookhaven River, but given the size of both catchments their influence on water levels 277 in the Shoalhaven Estuary is assumed to be negligible. The performance of both models
278
was assessed by comparison of modelled and observed water levels at 4 monitoring 279 points ( Fig. 5 -red dots) . Water-level loggers were located at Comerong Island in the
280
Shoalhaven estuary (Fig. 5 -orange stars) . Maximum observed flood extents at both 281 study sites are indicated in dark blue (Fig. 5) . 
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